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A laser light referencing tool comprises laser 
means (314) for emitting a visible laser beam, 
portable power means for powering the laser 
means, and gravity-responsive directional means 
for establishing a datum direction for the laser 
means, the gravity-responsive directional means 
preferably being batteries (208) contained within 
a cylindrical housing (301) which is axially 
attached to another cylindrical housing (302) in 
such a manner that the relative rotational 
positions of the two cylindrical housings (301, 
302) are controlled by friction. 
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Description 

[0001] The invention Is generally in the field of hand 
tools and levelHng devices, and is more particularly con- 
cerned with the relatively precise marking of reference 
lines at any angle over a generally flat surface. The com- 
pactness, portability and relative accuracy of the inven- 
tion render it of great usefulness to the professional 
builder and carpenter, vjhWe the ease of use and lack of 
skill needed in the operation of the invention make it of 
particular use to the DIY enthusiast. 
[0002] There have been a number of surveying and 
carpentry tools employing the use of beams of light gen- 
erated by lasers. Most of these have concerned them- 
selves with producing a horizontal plane of light from a 
floor or tripod-mounted unit and have addressed the 
needs of large constructional and civil engineering 
works. Early devices were relatively cumbersome, re- 
quired precise manual levelling and utilised helium-ne- 
on lasers which required mains electricity supplies. 
[0003] It is known from US-A-5075977 for a laser light 
referencing tool to comprise laser means for emitting a 
visible laser beam, portable power means for powering 
the laser means, and gravity-responsive directional 
means for establishing a datum direction for the laser 
means. 

[0004] The present invention is characterised in that 
control means is provided for operatively linking the la- 
ser means to the gravity-responsive directional means, 
whereby the direction of the visible laser beam emitted 
by the laser means relatively to the datum direction es- 
tablished by the gravity-responsive directional means 
can be selectively altered, to give a chosen angle be- 
tween the direction of the visible laser beam and the da- 
tum direction, with subsequent movement of the direc- 
tional means in response to gravity automatically caus- 
ing simultaneous self-adjusting of the direction of the 
visible laser beam emitted by the laser means to main- 
tain said chosen angle between the direction of the vis- 
ible laser beam and the datum direction. 
[0005] The gravity-responsive d irectional means may 
include one or more batteries and/or may include one 
or more other weights. 

[0006] Said control means may be based on friction 
and the friction may be adjustable - said control means 
may be such as to allow the laser means to be fully ro- 
tatable, rather than merely pivotable, to allow the laser 
means to be set at any selected angle within 360**. 
[0007] It will thus be appreciated that the present in- 
vention can provide a hand-portable tool capable of pro- 
ducing a reference line at any angle in any single plane, 
when used as a levelling device against a generally ver- 
tical surface, a reference line will be projected over that 
surface generally atthe horizontal or at any preset angle 
away from the horizontal, despite the angle at which the 
tool is held against the substantially vertical surface, and 
without the need for any pre-levelling of the Instrument. 
It will also be appreciated that the tool of the present 



invention can be rugged and lightweight as well as com- 
pact and portable. 

[0008] Preferably, the present invention is a small rug- 
ged referencing tool which is compact and light enough 

5 to be easily held in the palm of one hand, leaving the 
other hand free to mark the generally vertical surface 
over which the reference line is projected by the tool. 
The operator may mark such a line over as wide a span 
as his or her arms will allow. When placed against the 

10 generally vertical surface, the case of the tool or any 
attached handle may be held at any angle, and in either 
hand without altering the angle of the displayed refer- 
ence line. The tool may also be placed on any conven- 
ient generally horizontal surface, or on a suitable stand 

IS or tripod, allowing a completely hands-free operation 
over the tool's range. This range is dependent only on 
the power of the laser means employed, and the quality 
of the optical elements used. Means are also disclosed 
as to how the tool may be fixed to the generally vertical 

20 surface being referenced, allowing similar hands-free 
operation. 

[0009] Attachments are described which enhance the 
tool's versatility, allowing it to be used to provide a visible 
reference line as an extension to a surface, (either sub- 

25 stantially horizontal/vertical, at any preset angle away 
from the horizontal or along the same plane as the sur- 
face of origin) , and as a tool for providing a visible ref- 
erence line at any angle over any plane. 
[001 0] A means of overcoming the obscunng effect of 

30 strong ambient light, such as direct sunlight, is also dis- 
closed. 

[0011] other arrangements are described which can 
provide a pair of reference points at the generally hori- 
zontal, or at any angle away from the generally horizon- 

35 tal, across open space. 

[0012] A first embodiment has a case containing bat- 
teries which supply power to a laser diode contained in 
a first axially pivoted cylindrical housing. This cylindrical 
housing and Its contents are substantially in balance 

40 around its axis. Any imbalance in this housing may be 
rectified by an adjustable weight in the forni of a fine 
balancing slug threaded Into a balancing weight set in 
the housing. Via optical means including a collimating 
lens and a line producing fens, the laser diode produces 

45 a beam of light, divergent in a single plane only, along 
the radial line of the cylindrical housing. Thus, when 
placed close to and generally parallel to a generally ver- 
tical, generally flat surface, a horizontally divergent 
beam will strike the surface at an oblique angle, and a 

50 thin line of light of generally uniform thickness will be 
projected over that surface. 

[0013] Axially attached to the laser diode housing is 
a second cylindrical housing containing an eccentric 
weight. The effect of gravity on this eccentric weight 
55 nnakes a zero to one hundred and eighty degree line 
marked on the outside of the second cylindrical housing 
align generally with the horizontal. The alignment of the 
second cylindrrcal housing may be finely adjusted by a 
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balancing slug threaded Into the eccentric weight. When 
the two cylindrical housings are rotated relative to each 
other, friction between the two housings maintains the 
angle of rotation. As the cylindrical housing containing 
the laser diode and its associated circuitry is generally 
In balance around Its axis, whatever the preset angle of 
rotation of the laser diode housing, no significant devi- 
ation will be experienced by the cylindrical housing con- 
taining the eccentric weight. Thus, the beam of visible 
light output by the laser diode may be preset to the hor- 
izontal or any angle away from the horizontal. 
[001 4] Adjustable point bearings on the axis of the cy- 
lindrical laser diode/weight assembly not only allow the 
free rotation of that assembly, but, being made of an 
electrically conductive material, supply electrical power 
from the batteries in the case of the tool to the laser di- 
ode assembly, without the need for connecting wires 
which would impede the free rotation of the assembly. 
[001 5] A switch can be included in the tool to Inten^upt 
the electrical supply, and an electronic timing circuit can 
also be included to provide an automatic shut-down of 
power after a predetermined time in order that battery 
life may be conserved. A visible indicator of the laser 
diode's operation, such as a low-power flashing LED 
might also be used. A mechanical locking device can 
allow the cylindrical housing containing the eccentric 
weight to be rendered immobile relative to the case of 
the tool, while still allowing the cylindrical housing con- 
taining the laser diode assembly to be rotated. Thus, a 
line of light at a preset angle relative to the outside sur- 
face of the case of the tool may be projected over any 
generally flat surface against which , or on which the tool 
is placed. 

[0016] A second embodiment utilises a pair of laser 
diodes mounted back to back In a cylindrical housing. 
Two beams, axially In general alignment are projected 
from the housing via optical means including collimating 
lenses and plain lenses. This cylindrical housing Is con- 
nected to a cylindrical housing containing an eccentric 
weight as detailed above, and may be similariy rotated 
relative to It. With the tool held generally vertically, two 
beams of substantially non-divergent laser light are pro- 
jected radially at the horizontal, or at a preset angle 
away from the horizontal. Two points are illuminated by 
the beams of light, the angle between them relative to 
the horizontal being detennined by the angle of rotation 
of one cylindrical housing relative to the other. 
[0017] A third embodiment has a single laser diode 
mounted radially in, and pointing to the centre of, a cy- 
lindrical housing. At the centre of this housing is fixed a 
right-angled mirror. This mirror splits the beam of laser 
light and projects two beams radially from the housing 
In a similar manner to that detailed above. 
[0018] A fourth embodiment has a laser diode, asso- 
ciated circuitry, collimating lens, line generating lens, 
balancing weight and fine balancing slug mounted In a 
cylindrical housing as In the first embodiment. The cy- 
lindrical housing is axially attached via studs to one end 



of an elongate pendular assembly Including two com- 
posite strips of electrically conducting and non-conduct- 
ing material. Friction prevents the cylindrical housing 
from rotating freely, but this friction may be overcome 

5 by finger pressure. Set into the other end of these strips 
are metal discs with conical depressions. Threaded 
pointed screws, attached to a case of the tool, engage 
In these depressions. Electrically conducting strips con- 
nect these screws with wires which in turn connect via 

10 a switch to batteries. Electrical power is thus supplied 
to the laser diode via the pointed screws, from which the 
composite strips and cylindrical housing depend. 
Mounted in the cylindrical housing are two Identical 
weights. The cylindrical housing is thus generally in bal- 

15 ance around its axis. Markings on the surface of the cy- 
lindrical housing allow the housing to be rotated to a pre- 
set angle relative to the composite strips and hence rel- 
ative to the generally vertical. Thus a line of light at a 
preset angle may be projected over a generally vertical, 

20 generally flat surface as detailed in the first embodiment. 
The other end of the elongate pendular assembly is ro- 
tatably mounted to a holding case. 
[0019] A fifth embodiment has a laser diode, associ- 
ated circuitry, collimating lens and line generating lens 

25 mounted In a cylindrical housing. The cylindrical hous- 
ing is axially attached via studs to one end of an elongate 
pendular assembly in the form of a battery case. Friction 
prevents the cylindrical housing from rotating freely, but 
this friction may be overcome by finger pressure. Said 

30 one end of the elongate pendular assembly is also ro- 
tatably mounted to a holding case, the battery case/la- 
ser diode housing assembly being pivotable relative to 
the holding case by means of pointed threaded screws 
and metal rings with conical depressions as described 

35 in the first embodiment. The battery case of this fifth em- 
bodiment perfomns the function of the axially connected 
eccentric weight housing of the first embodiment. Grav- 
ity acts on it so that it hangs generally vertically from the 
pointed screw bearings. When the cylindrical housing is 

40 rotated to a preset angle relative to the battery case, a 
line of light at a preset angle may be projected over a 
generally vertical, generally flat surface as detailed in 
the first embodiment. 

[0020] A sixth embodiment, which is the currently pre- 
45 ferred embodiment, is similar to the first embodiment in 
Including first and second cylindrical housings whose 
relative rotational positions are controlled by friction. 
However, the gravity-responsive directional means now 
comprises the portable power means (one or more bat- 
50 teries). Said first and second cylindrical housings are ro- 
tatably mounted at one end of a holding case, and are 
rotatably mounted to the holding case by means of a 
magnetised suspension assembly. Access to said first 
and second cylindrical housings is via a curved clear 
55 window which is a friction fit with the holding case. The 
other end of the holding case is provided with a plurality 
of translucent windows carrying parallel markings. 
There may be three translucent windows arranged re- 
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spectiveiy at said other end and at two sides of the hold- 
ing case. 

[0021 ] Individual features of the various embodiments 
may be combined differently. 
[0022] The accompanying schematic drawings serve 
to Illustrate preferred embodiments of the present inven- 
tion so that the principles of the invention may be fuiiy 
explained. 

Figures 1(a), 1(b) and 1(c) are, respectively, life- 
size front, underneath and right end views of a 
hand-held referencing toot in accordance with a first 
embodiment of the invention for levelling, plumbing, 
aligning and projecting reference lines over a gen- 
erally flat surface. 

Figures 2(a), 2(b) and 2(c) are sectional views 
through Figures 1 (a), 1 (b) and 1 (c). 

Figure 3 is a twice life-size longitudinal sectional 
view through the first embodiment. 

Figure 4 Is a twice life-size latitudinal sectional view 
through the first embodiment. 

Figure 5 is a twice life-size elevational sectional 
view through the first embodiment, showing partic- 
ularly the cylindrical case containing the eccentric 
weight. 

Figure 6 is a twice life-size elevational sectional 
view through the first embodiment, showing partic- 
ularly the cylindrical case containing the laser diode 
assembly, optics and adjustable balancing weight. 

Figure 7 is a twice life-size elevational sectional 
view through part of a second embodiment, show- 
ing particularly a cylindrical case containing a dou- 
ble laser diode assembly. 

Figure 8 is a twice life-size elevational sectional 
view through part of a third embodiment, showing 
particularly a cylindrical case containing a laser di- 
ode assembly, adjustable balancing weight and 
beam splitting mirror. 

Figures 9(a), 9(b), 9(c), 9(d) and 9(e) show, respec- 
tively, front, underneath, right end, rear and partial 
enlargement views of a carrying case/extension 
handle to enable hands-free operation of the tool. 

Figures 10(a), 10(b), 10(c) and 10(d) show, respec- 
tively, front, underneath, right end and rear views of 
thecanrying case/extension handle in different com- 
binations with the tool shown In Figure 10(e) which 
is a slight modification of the tool of Figure 1 (a). 

Figures 11(a), 11(b) and 11(c) correspond to Fig- 
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ures 1 0(a), 1 0(b) and 1 0(c), but show a suitable ac- 
cessory for enhancing the tool's versatility, allowing 
it to be used to provide a visible reference line as 
an extension to a surface, (either substantially hor- 
5 izontal/vertical or along the same plane as the sur- 
face of origin), and as a tool for providing a visible 
reference line at any angle over any plane. 

Figures 12(a), 12(b) and 12 (c) show, respectively, 
10 front, side and lower end views of a marking acces- 
sory for conditions of very bright ambient light. 

Figure 13 is a life-size view of a fourth embodiment, 
In which the cylindrical assembly is pivotable tela- 
15 tive to the case. 

Figures 14(a), 14(b) and 14(c) correspond to Fig- 
ures 2(a), 2(b) and 2(c), but show the fourth embod- 
iment. 

20 

Figures 15, 16 and 17 correspond to Figures 3, 4 
and 6 but are one and a half times life-size views of 
the fourth embodiment. 

25 Figures 1 8(a), 1 8(b) and 1 8(c) are, respectively, life- 
size front (opened), front (closed) and right end 
(opened) views of a fifth embodiment, in which the 
tool is pivotable relative to a slip case. 

30 Figures 1 9 and 20 are, respectively, one and a half 
times life-size sectional views through Figures 18 
(a) and 18(c), 

Figures 21(a), 21(b) and 21(c) show, respectively, 
35 life-size front, undemeath and right end sectional 
views of a sixth embodiment of a laser light refer- 
encing tool according to the present invention. 

[0023] In all of the accompanying drawings, lilce com- 
40 ponents are given like reference numbers. 

[0024] A referencing tool 1 00 of the invention is Illus- 
trated generally in Figs. 1 and 2, and in detail In Figs. 3 
to 6, and comprises case 200 and cylindrical assembly 
300 manufactured from electrically non-conducting ma- 
45 terial. 

[0025] Case 200 has battery compartment 202 con- 
taining batteries 208, front cover 201 and rear cover 
209. 

[0026] To the front cover 201 are attached on/off 
50 switch 203 for interrupting the electrical supply from the 
batteries 208, and locl<ing device 204 which, when en- 
gaged, prevents cylindrical case 301 from being rotated 
by engaging in cut-out portion 304 of cylindrical case 
301. 

55 [0027] Also attached to the front cover 201 is electri- 
cally conducting strip of metal 205. One end of this strip 
is connected electrically to one pole of batteries 208 via 
wires 207 and switch 203. The other end of strip 205 
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contains threaded screw 206. This threaded screw is 
pointed at one end. This point engages in a conical de- 
pression let into metal disc 305 which is mounted on cy- 
lindrical assembly 300. 

[0028] On rear cover 209 there Is a similar strip 211 , s 
wire 21 0 and pointed threaded screw 21 2 which engag- 
es disc 306. When adjusted to the correct tension, 
screws 206 and 212 engage with discs 305 and 306 on 
cylindrical assembly 300 In such a way that electricity Is 
supplied to cylindrical assembly 300 while allowing cy- 
lindrical assembly 300 to rotate freely. 
[0029] Slot 21 3 is provided in the bottom of case 200 
for purposes set forth hereinafter. 
[0030] Cylindrical assemblySOO comprises cylindrical 
case 301 (first housing) and cylindrical case 302 (sec- 
ond housing) connected axially by stud 312. The friction 
between cylindrical cases 301 and 302 prevents them 
from rotating relative to each other, but this friction may 
be overcome by finger pressure, allowing cylindrical 
cases 301 and 302 to be rotated relative to each other 
and for them then to maintain that relative position. 
[0031] Cylindrical case 301 has front cover 303 on 
which is mounted metal disc 305. Contained within cy- 
lindrical case 301 are eccentric weight 307 with adjust- 
able fine balancing slug 311, and wire 308 which canies 
electricity from disc 305 to stud 312. When locking de- 
vice 204 is released, cylindrical case 301 is turned by 
the effect of gravity on weight 307 and slug 311 , 
[0032] Cylindrical case 302 has a rear cover 303' on 
which are carried alignment markers 320 and 321 , and 
on which is mounted metal disc 306. Contained within 
cylindrical case 302 are laser diode 314, its associated 
circuitry 313, optics 316 and 319, balancing weight 310 
with adjustable fine balancing slug 311 and wires 309 
electrically connecting laser diode circuitry 313 to stud 
312 and disc 306. 

[0033] Laser diode 314 in threaded barrel-shaped 
holder 315 is mounted radially in cylindrical case 302. 
A visible beam of light Is generated by laser diode 314. 
This divergent beam is collimated by collimating lens 
316 mounted in adjustable threaded barrel-shaped 
holder 317 and the resultant parallel beam of light is 
made to diverge solely in the generally horizontal plane 
by line generating lens 319 which is mounted in lens 
holder 31 8. with rear cover 209 held against, or in close 
proximity and generally parallel to, a generally vertical, 
generally flat surface, this beam will be visible over that 
surface as a line of tight. By rotating cylindrical case 302 
relative to cylindrical case 301 , and aligning the marker 
320 denoting the centre of line generating lens 319 with 
markings on cylindrical case 301 denoting the desired 
angle away from the horizontal, a visible reference line 
of light may be projected generally along the horizontal 
plane, or along any chosen angle away from the hori- 
zontal. Alignment marker 320 and rear alignment mark- 
er 321 indicate the axis along which the beam of light 
will be projected. In a similar way, when two points on a 
generally vertical surface are illuminated by the project- 
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ed line of light, the angle between them, relative to the 
generally horizontal, may be detenmined by reading off 
the degree scale on the exterior of cylindrical case 301 . 
[0034] Fig. 7 shows an alternative embodiment of the 
invention. Save for the components contained in cylin- 
drical case 302a, which replaces cylindrical case 302, 
the tool is Identical to the embodiment of the Invention 
described as tool 100. 

[0035] In Fig. 7 a pair of laser diodes 31 4 in threaded 
barrel-shaped holders 315 are mounted radially in cy- 
lindrical case 302a. Control circuitry 313 is connected 
to laser diodes 31 4 via connecting wires 324. Balancing 
weights 310 and adjustable fine balancing slugs 311 
have been omitted for clarity. Visible beams of light are 
generated by laser diodes 314. These divergent beams 
are collimated by collimating lenses 316 mounted in ad- 
justable threaded barrel-shaped holders 31 7 and the re- 
sultant parallel beams of light are projected through 
plain lenses 322 which are mounted in lens holders 31 8. 
[0036] When this alterative tool is held generally ver- 
tically, two points of light will be projected radially along 
the horizontal or, by rotating cylindrical case 302a rela- 
tive to cylindrical case 30 1 as detailed above, at any pre- 
set angle away from the horizontal. 
[0037] In a similar way, when two marked points are 
illuminated by the projected points of light, the angle be- 
tween them, relative to the generally horizontal, may be 
determined by reading off the degree scale marked on 
the exterior of cylindrical case 301 . 
[0038] Fig. 8 shows an alterative embodiment to that 
shown in Fig. 7. A laser diode 314, in threaded barrel- 
shaped holder315 is mounted radially in cylindrical case 
302b. A visible beam of light is generated by laser diode 
314. This divergent beam is collimated by collimating 
lens 316 mounted in adjustable threaded barrel-shaped 
holder 31 7 and the resultant parallel beam of light Is di- 
rected towards the centre of cylindrical case 302b, 
where it is split by right-angled mirror 323. Points of light 
are projected from the tool as detailed above. 
[0039] Figs. 9 and 1 0 show a suitable case for carry- 
ing the tool and attaching it by various means to a sub- 
stantially vertical surface, thus allowing hands-free op- 
eration within the range of the tool. Case 400 is open at 
one end. Raised ridge 402 engages with slot 213, there- 
by ensuring that a tool 100 of the present Invention can 
only be fixed into case 400 in two ways. For carriage 
and storage, cylindrical assembly 300 enters first into 
case 400. For operation of the tool, case 200 Is entered 
first Into case 400. The cut-out section 406 in case 400 
allows operation of switch 203 and locking device 204. 
Slots 403 and 404 in the rear of case 400 allow the case 
and tool to be attached to a substantially vertical sur- 
face. Various means 405 may be employed. These 
could inciude pin-type fixings, or suction cups or mag- 
nets, according to the type of surface. When attached 
by means of slot 403, the fixing device will be generally 
at the axis of cylindrical assembly 300, thus allowing for 
easy and accurate hands-free marking, up to the limit of 
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the range of the tool. Slot 404 could be used to achieve 
a hands-free plumb-line. Raised studs 401 engage In 
depressions 407 on the outside of the tool, to hold tool 
and case securely together. 
[0040] Fig. 11 shows a suitable accessory for enhanc- 
ing the tool's versatility, allowing It to be used to provide 
a visible reference line as an extension to a surface, ei- 
ther substantially horizontal/vertical or along the same 
plane as the surface of origin, and as a tool for providing 
a visible reference line at any angle over any plane. 
Case 500 is open at both ends, thus allowing a tool 1 00 
of the present invention to be mounted for right or left- 
handed operation. Tool and case engage with each oth- 
er in the way described above. Refening to Fig. 11, 
when case 500 is placed on a body 502 to be refer- 
enced, the projected beam of light will be generally in 
the same plane as the surface 501 on which an exterior 
abutment surface of the tool is placed. When cylindrical 
assembly 300 is locked off at the zero degree position, 
the projected beam of light will be generally in the same 
plane as the surface to be referenced. Any deviations 
on the surface being referenced will thus be highlighted. 
When locked off, with cylindrical case 302 rotated away 
from the zero degree mark, reference lines of any preset 
angle may thus be projected across any plane. Thus, 
for instance, a simple and accurate means of marking 
up sheet materials may be achieved. 
[0041] Fig. 12 shows an auxiliary tool for providing a 
means of overcoming the obscuring effect of strong am- 
bient tight. A small clip 600 is clipped onto a pencil or 
pen 601 . Running down the centre of the face of clip 600 
is a clearly marked white line 602. When placed in the 
path of the beam of light projected from tool 1 00, the red 
light of the laser will show clearly against the white line 
602 of clip 600. Even when the ambient light is very 
strong, side and top extensions 603 of clip 600 wiil keep 
line 602 in shadow, thus increasing the contrast and vis- 
ibility of the projected beam of light. Although clip 600 
will not be needed in most working conditions, it is so 
small and lightweight that It can easily be included in the 
toolkit as a matter of course. 

[0042] Figs. 13 to 17 show a fourth embodiment in 
which, in addition to case 200 and cylindrical assembly 
300, there is an intemiediate pendular assembly 360. 
[0043] The case 200 has battery compartment 202 
containing batteries 208, front cover 201 and rear cover 
209. 

[0044] To the front cover 201 is attached on/off switch 
203 for interrupting the electrical supply from the batter- 
ies 208. Also attached to the front cover 201 is electri- 
cally conducting strip of metal 205. One end of this strip 
Is connected electrically to one pole of batteries 208 via 
wires 207 and switch 203. The other end of strip 205 
contains threaded screw 206. This threaded screw Is 
pointed at one end. This point engages in a conical de- 
pression let into metal disc 305 which is mounted on 
pendular assembly 360. 

[0045] On rear cover 209 there is a similar strip 211. 



wire 21 0 and pointed threaded screw 21 2 which engag- 
es disc 306 which Is mounted on pendular assembly 
360. 

[0046] Pendular assembly 360 comprises front and 
5 rear electrically non-conducting cover plates 350 and 
352 attached to metal strips 351 and 353. connected to 
metal discs 306 and 306 separated by electrically non- 
conducting spacer 354. 

[0047] Studs 312 connect cylindrical assembly 300 
10 physically and electrically with pendular assembly 360. 
Friction prevents cylindrical assembly 300 from rotating 
freely, but this friction may be overcome by finger pres- 
sure, thus enabling cylindrical assembly 300 to be rotat- 
ed to a preset angle relative to pendular assembly 360. 
15 Markings on the outside of cylindrical housing 302 allow 
the preset degree of rotation of cylindrical assembly 
300, relative to the generally horizontal, to be viewed 
through cut-out window 215 in pendular assembly 360. 
[0048] When adjusted to the correct tension, screws 
20 206 and 212 engage with discs 305 and 306 in such a 
way that electricity is supplied to cylindrical assembly 
300 via metal strips 351 and 353 and studs 312, while 
allowing pendular assembly 360 to pivot freely about 
screws 206 and 212. 
25 [0049] Cylindrical assembly 300 comprises cylindrical 
housing 302 and rear cover 303'. Contained within cy- 
lindrical housing 302 are laser diode 314, its associated 
circuitry 31 3, optics 316 and 319, balancing weight 31 0 
with adjustable fine balancing slug 311 wires 309 elec- 
30 trically connecting laser diode circuitry 31 3 to studs 312, 
and finally two matched weights 307. These weights 
give mass to cylindrical assembly 300, mounted at the 
end of pendular assembly 360, enabling pendular as- 
sembly 360 to align itself gravitationally with the gener- 
is ally vertical. Two weights are needed, as well as balanc- 
ing weight 310 and fine balancing slug 311', so that cy- 
lindrical assembly 300 is generally in balance around Its 
axis. Thus, when cylindrical assembly 300 Is manually 
rotated to a preset angle, no bias is introduced which 
40 might deviate pendular assembly 360 away from the 
generally vertical. 

[0050] Laser diode 314 in threaded barrel-shaped 
holder 315 is mounted radially in cylindrical housing 
302. A visible beam of light Is generated by laser diode 

45 314. This divergent beam is collimated by collimating 
lens 31 6 mounted In adjustable threaded barrel-shaped 
holder 317 and the resultant parallel beam of light is 
made to diverge solely in the generally horizontal plane 
by line generating lens 319 which Is mounted in lens 

50 holder318. With rear cover 209 held against, or In close 
proximity and generally parallel to, a generally vertical, 
generally flat surface, this beam will be visible over that 
surface as a line of light. By rotating cylindrical assembly 
300 relative to pendular assembly 360, and aligning 

55 markings on the outside of cylindrical housing 302 with 
markings on cut-out window 21 5 of pendular assembly 
360 denoting the desired angle away from the horizon- 
tal, a visible reference line of tight may be projected gen- 
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eraliy along the horizontal plane, or along any chosen 
angle, away from the horizontal. In a similar way, when 
two points on a generally vertical surface are iliuminated 
by the projected line of light, the angle between them, 
relative to the generally horizontal, may be detennined 
by reading off the degree scale on the exterior of cylin- 
drical housing 302. 

[0051 ] Figs. 1 8 to 20 show a fifth embodiment which 
differs from the fourth embodiment mainly in that here 
case 200 acts as a pendulum as a result of being pivot- 
able relative to slip case/handle 700. 
[0052] The slip case/handle 700 has a front plate 701 
and rear plate 702 rigidly connected at one end. At the 
other end are set threaded, pointed screws 206 and 21 2. 
The points of these screws engage with conical depres- 
sions In metal discs 305 and 306. 
[0053] Case 200 has battery compartment 202 con- 
taining batteries 208, weight 307 and fine balancing slug 
311, front cover 350 and rear cover 352. 
[0054] To front cover 350 is attached on/off switch 203 
for interrupting the electrical supply from the batteries 
208. Also attached to front cover 350 is electrically con- 
ducting metal strip 205. One end of this strip Is connect- 
ed electrically to one pole of batteries 208 via wires 207 
and switch 203. The other end of strip 205 is attached 
to metal disc 305 and metal stud 31 2. 
[0055] On rear cover 352 there is a similar strip 21 1 , 
wire 210, disc 306 and stud 312. 
[0056] Studs 312 connect cylindrical assembly 300 
physically and electrically with case 200. Friction pre- 
vents cylindrical assembly 300 from rotating freely rela- 
tive to case 200, but this friction may be overcome by 
finger pressure, thus enabling cylindrical assembly 300 
to be rotated to a preset angle relative to case 200. 
Markings on the outside of cylindrical housing 302 allow 
the preset degree of rotation of cylindrical assembly 
300, relative to the generally horizontal, to be viewed 
through cut-out window 214 in case 200. 
[0057] When adjusted to the correct tension, screws 
206 and 212 engage with discs 305 and 306 in such a 
way that case 200 and cylindrical assembly 300 may 
pivot freely about screws 206 and 212. This allows case 
200 to align itself gravitationally with the generally ver- 
tical. As cylindrical assembly 300 is frictionally attached 
to case 200, this generally vertical alignment will also 
turn cylindrical assembly 300 about its axis. Any imbal- 
ance in case 200 may be rectified by the adjustment of 
fine balancing slug 311. 

[0058] Cylindrical assembly 300 comprises cylindrical 
housing 302 and rear cover 303V Contained within cy- 
lindrical housing 302 are laser diode 314 connected 
electrically by wires 324 to its associated circuitry 313, 
optics 316 and 319, and wires 309 electrically connect- 
ing laser diode circuitry 313 to studs 312. 
[0059] Laser diode 314 in threaded barrel-shaped 
holder 315 is mounted radially in cylindrical housing 
302. A visible beam of light is generated by laser diode 
314. This divergent beam is collimated by collimating 
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lens 31 6 mounted in adjustable threaded barrel-shaped 
holder 317 and the resultant parallel beam of light is 
made to diverge solely in the generally horizontal plane 
by line generating lens 319 which is mounted in lens 

5 holder 31 8. With rear cover 702 held against, or in close 
proximity and generally parallel to, a generally vertical, 
generally flat surface, this beam will be visible over that 
surface as a line of light. By rotating cylindrical assembly 
300 relative to case 200, and aligning markings on the 

10 outside of cylindrical housing 302 with markings on cut- 
out window 21 4 of case 200 denoting the desired angle 
away from the horizontal, a visible reference line of light 
may be projected generally along the horizontal plane, 
or along any chosen angle away from the horizontal. In 

15 a similar way, when two points on a generally vertical 
surface are illuminated by the projected line of light, the 
angle between them, relative to the generally horizontal, 
may be determined by reading off the degree scale on 
the exterior of cylindrical housing 302. 

20 [0060] Fig. 21 shows a sixth embodiment in the form 
of a hand-held referencing tool particularly suitable for 
levelling, plumbing, aligning and projecting reference 
lines over a generally flat surface. 
[0061] Cylindrical assembly 300 is mounted in a hold- 

25 ing case 700 of hollow rectangular section and is en- 
closed at one end of the tool by a curved clear window 
705 which can be a friction fit with the case. 
[0062] At the other end of the tool are three translu- 
cent windows 71 0 and 720. These windows have mark- 

30 ings parallel to the top and bottom surfaces of the tool. 
When the two halves of cylindrical assembly 300 are ar- 
ranged so that the line of laser light is transmitted 
through the body of the tool, the line projected across 
windows 71 0 and 720 will show the alignment of the 

35 body of the tool with the preset angle. 

[0063] Cylindrical assembly 300 is similar to that illus- 
trated In Figures 2a, 2b and 2c, but the eccentric weight 
307 used previously has been replaced by batteries 
208. 

40 [0064] Moreover, the pointed screws 206, 212 used 
previously have been replaced by a magnetised sus- 
pension assembly including a magnetised axial rod 730, 
the ends of which are held suspended magnetically in 
housings 740 of similar polarity. 

45 [0065] Thus, at each end of the rod, the housing and 
the rod end repel each other, and cylindrical assembly 
300 can align gravitationally with no error introduced by 
friction at the rod ends. 

[0066] A proximity switch may be used to interrupt the 
50 electrical flow from the batteries to the laser diode. 
[0067] Thus, in addition to the versatility of the tool 
when used in line projecting mode, the functionality of 
a traditional spirit-level may be mimicked, but with great- 
er accuracy, visibility and ease of use. 

55 



EP 1 012 539 B1 



7 



13 

Claims 

1 . A laser light referencing tool (1 00) comprising laser 
means (314) for emitting a visible laser beam, port- 
able power means (208) for powering the laser 
means, and gravity-responsive directional means 
(301 ;360;200,700) for establishing a datum direc- 
tion for the laser means (314); 

characterised in that control means (302; 
350,352) is provided for operatively linldng the laser 
means (314) to the gravity-responsive directional 
means ((301;360;200,700), whereby the direction 
of the visible laser beam emitted by the laser means 
(314) relatively to the datum direction established 
by the gravity-responsive directional means (301 ; 
360;200,700), can be selectively altered, to give a 
chosen angle between the direction of the visible 
laser beam and the datum direction, with subse- 
quent movement of the directional means (301 ;360; 
200,700) in response to gravity automatically caus- 
ing simultaneous self-adjusting of the direction of 
the visible laser beam emitted by the laser means 
(314) to maintain said chosen angle between the 
direction of the visible laser beam and the datum 
direction. 

2. A laser light referencing tool according to claim 1 , 
in which the control means is based on friction. 

3. A laser light referencing tool according to claim 2, 
in which the friction is adjustable. 

4. A laser light referencing tool according to any pre- 
ceding claim, in which the laser means comprises 
one or more laser diodes (314), and the portable 
power means comprises one or more batteries 
(208). 

5. A laser light referencing tool according to any one 
of claims 1 to 4, in which optical means (319) is pro- 
vided such that the visible laser beam is divergent 
In a single plane. 

6. A laser light referencing tool according to any one 
of claims 1 to 4, in which optical means (316) is pro- 
vided such that the visible laser beam is substan- 
tially non-divergent. 

7. A laser light referencing tool according to any pre- 
ceding claim, In which two visible laser beams are 
produced directed along the same line but in oppo- 
site directions. 

8. A laser light referencing tool according to any one 
of claims 1 to 7, in which the laser means is con- 
tained within a first cylindrical housing (302), and 
the gravity-responsive directional means is con- 
tained within a second cylindrical housing (301). 
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said first and second cylindrical housings being ax- 
ially attached to one another to penult relative rota- 
tion therebetween. 

5 9. A laser light referencing tool according to claim 8, 
in which an adjustable weight (310) is contained in 
said first cylindrical housing (302) for allowing said 
first cylindrical housing and Its contents to be main- 
tained substantially in balance around its axis. 

10 

10. A laser light referencing tool according to claim 8 or 
claim 9, in which a mechanical locking device (204) 
is provided for allowing said second cylindrical 
housing (301) and Its contents to be rendered Im- 

15 mobile. 

11. A laser light referencing tool according to any one 
of claims 8 to 1 0, In which the laser means, the port- 
able power means and the gravity-responsive di- 

20 rectional means are insertable within a holding case 
(400;500). 

12. A laser light referencing tool according to claim 11 , 
in which the holding case (500) comprises an exte- 

25 rior abutment surface lying substantially in the plane 
of the visible laser beam. 

13. A laser light referencing tool according to any one 
of claims 1 to 7, in which the laser means Is con- 

30 tained within a cylindrical housing (300) which is ro- 
tatably mounted at one end of an elongate pendular 
assembly (360) with the other end of the elongate 
pendular assembly (360) being rotatabiy mounted 
to a holding case (200). 

35 

14. A laser light referencing tool according to any one 

of claims 1 to 7, in which the laser means is con- 
tained within a cylindrical housing (300) which is ro- 
tatabiy mounted at one end of an elongate pendular 
40 assembly (200) with said one end of the elongate 
pendular assembly (200) also being rotatable 
mounted to a holding case (700). 

15. A laser light referencing tool according to any one 
45 of claims 1 to 9, in which the gravity-responsive di- 
rectional means comprises the portable power 
means (208). 

16. A laser light referencing tool according to claim 8 
50 and claim 15, in which said first and second cylin- 
drical housings (301 ,302) are rotatabiy mounted at 
one end of a holding case (700). 

17. A laser light referencing tool according to claim 16, 
55 in which said first and second cylindrical housings 

are rotatabiy mounted to the holding case by means 
of a magnetised suspension assembly (730,740). 
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18. A laser light referencing tool according to claim 16 
or claim 1 7, in which access to said first and second 
cylindrical housings is via a curved clear window 
(705) which is a friction fit with the holding case. 

19. A laser light referencing tool according to any one 
of claims 16 to 18, in which the otherend of the hold- 
ing case is provided with a plurality of translucent 
windows (710,720) carrying parallel markings. 

20. A laser light referencing tool according to claim 19, 
in which there are three translucent windows ar- 
ranged respectively at said other end and at two 
sides of the holding case (700). 



PatentansprOche 

1. Referenzlaserstrahlvorrichtung (100) mit einer La- 
sereinrichtung (314) zum Ausstrahlen eines sicht- 
baren Laserstrahls, tragbaren Energieversorgun- 
gen (208) zum Versorgen der Lasereinrichtung mit 
Energie und einem auf Schwerkraft reaglerenden 
Richtmittel (301; 360; 200, 700) zum Einrichten ei- 
ner Bezugsrichtung fiir die Lasereinrichtung (314), 
dadurch gekennzeichnet, daB eine Steuereinrich- 
tung (302; 350, 352) vorgesehen ist zum betriebs- 
ma3igen Verbinden der Lasereinrichtung (314) mit 
dem auf Schwerl<raft reaglerenden Richtmittel 
(301; 360; 200, 700), wobei die Richtung des von 
der Lasereinrichtung (314) ausgestrahlten sichtba- 
ren Laserstrahls relativ zu der von dem auf Schwer- 
kraft reaglerenden Richtmittel (301 ; 360; 200, 700) 
eingerbhteten Bezugsrichtung wahlweise geandert 
werden kann, um einen gewahlten Winkel zwischen 
der Richtung des sichtbaren Laserstrahls und der 
Bezugsrichtung zu liefern mit darauffolgender auto- 
matlscher Bewegung des Richtmittels (301; 360; 
200, 700) in Reaktion auf die Schwerkraft unter Be- 
wirken einer glek^hzeitigen Selbstjustierung der 
Richtung des von der Lasereinrichtung (31 4) aus- 
gestrahlten, sichtbaren Laserstrahls, um den ge- 
wahlten Winkel zwischen der Richtung des sichtba- 
ren Laserstrahls und der Bezugsrichtung aufrecht- 
zuerhalten. 

2. Referenzlaserstrahlvorrichtung nach Anspruch 1, 
bei welcher die Steuereinrichtung auf Reibung ba- 
siert. 

3. Referenzlaserstrahlvorrichtung nach Anspruch 2, 
bei welcher die Reibung einstelibar ist. 

4. Referenzlaserstrahlvorrichtung nach einem der 
vorstehenden Anspriiche, bei welcherdie Laserein- 
richtung eine oder mehrere Laserdioden (314) auf- 
weist und die tragbare Energleversorgung eine 
Oder mehrere Batterien (208) aufweist. 



5. Referenziaserstrahlvon^ichtung nach einem der An- 
spriiche 1-4, bei welcher eine optische Einrk:htung 
(319) derart vorgesehen ist, da3 der sichtbare La- 
serstrahl in einer Einzelebene divergent ist. 

5 

6. Ref erenzlaserstrahlvon'ichtung nach einem der An- 
spriiche 1-4, bei welcher eine optische Einrichtung 
(316) derart vorgesehen ist, da(3 der sichtbare La- 
serstrahl im wesentlichen nicht divergent ist. 

10 

7. Referenzlaserstrahlvorrichtung nach einem der 
vorstehenden Anspriiche, bei welcher zwei sichtba- 
re Laserstrahlen erzeugt werden, die entlang der 
gleichen Linie, jedoch in entgegengesetzte Rich- 

15 tungen, gerichtetsind. 

8. Referenzlaserstrahlvon'ichtung nach einem der An- 
spriiche 1-7, bei welcher die Lasereinrichtung in- 
nerhalb eines ersten zyllndrischen Gehauses (302) 

20 beinhaltet ist und das auf Schwerkraft reagierende 
Richtmittel in einem zweiten zyllndrischen Gehause 
(301 ) beinhaltet ist, wobei das erste und das zweite 
zylindrische Gehause axial aneinander befestigt 
sind, um eine relative Drehung dazwischen zuzu- 

25 lassen. 

9. Referenzlaserstrahlvon^ichtung nach Anspruch 8, 
bei welcher ein einstellbares Gewicht (310) in dem 
ersten zyllndrischen Gehause (302) beinhaltet ist, 

30 um es dem ersten zyllndrischen Gehause und des- 

sen Inhalt zu eriauben, im wesentlichen im Gleich- 
gewicht um seine Achse gehalten zu bleiben. 

10. Referenzlaserstrahtvonrichtung nach Anspruch 8 
35 Oder Anspruch 9, bei welcher eine mechanische 

Sperrvorrbhtung (204) vorgesehen ist, die es dem 
zweiten zylindrischen Gehause (301) und dessen 
Inhalt eriaubt, unbeweglich zu verbleiben. 

40 11. Ref erenzlaserstrahlvon'ichtung nach einem der An- 
spriiche 8-10, bei welcherdie Lasereinrichtung, die 
tragbare Energleversorgung und das auf Schwer- 
kraft reagierende Richtmittel in ein Haltegehause 
(400; 500) einsetzbarsind. 

45 

12. Ref erenzlaserstrahlvon'ichtung nach Anspruch 11, 
bei welcher das Haltegehause (500) eine auBere 
Anschlagoberflache aufweist, die im wesentlichen 
in der Ebene des sichtbaren Laserstrahls liegt. 

50 

13. Referenzlaserstrahtvonrichtung nach einem der An- 
spriiche 1-7, bei welcher die Lasereinrichtung In- 
nerhalb eines zylindrischen Gehauses (300) be- 
inhaltet ist, das drehbar an einem Ende einer lang- 

55 lichen Pendelanordnung (360) montiert ist, wobei 
das andere Ende der langlichen Pendelanordnung 
(360) drehbar an einem Haltegehause (200) mon- 
tiert ist. 
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14. Referenzlaserstrahlvorrichtung nach einem der An- 
sprQche 1 -7, bei welcher das Lasermittel innerhalb 
eines zyiindrischen Gehauses (300) beinhaltet ist, 
das drehbar an einem Ende einer langlichen Pen- 
delanordnung (200) nnontiert ist, wobei das eine En- s 
de der langlichen Pendelanordnung (200) auch 
drehbar an einem Hattegeh&use (700) montlert Ist. 

15. Referenzlaserstrahlvorrichtung nach einem der An- 
spruche 1-9, bei weicher das auf Schwerkraft rea- io 
gierende Richtmittel die tragbare Energieversor- 
gung (208) aufweist. 

16. Referenzlaserstrahlvorrichtung nach Anspruch 8 
und Anspruch 15, bei welcher das erste und das 15 
zweite zylindrische Gehause (301 , 302) drehbar an 
einem Ende eines Haltegehauses (700) montlert 
sind. 

17. Referenzlaserstrahlvorrichtung nach Anspruch 1 6, 20 
bei welcher das erste und das zweite zylindrische 
Gehause Qber eine magnetisierte Aufhangeanord- 
nung (730, 740) drehbar an dem Haltegehause 
montiert sind. 

25 

18. Referenzlaserstrahlvorrichtung nach Anspruch 16 
Oder Anspmch 1 7, bei welcher ein Zugang zu dem 
ersten und dem zweiten zyiindrischen Gehause 
uber ein gekriimmtes klares Fenster (705) moglich 

ist, das mit dem Haltegehause friktionsgepa6t ist. 30 

19. Referenzlaserstrahlvorrichtung nach einem der An- 
spruche 16-18, bei welcher das andere Ende des 
Haltegehauses mit mehreren lichtdurchlassigen 
Fenstern (710, 720) versehen ist, welche parallele 35 
Marklerungen tragen. 

20. Referenzlaserstrahlvorrichtung nach Anspruch 19, 
bei welcher drei lichtdurchlasslge Fenster jeweils 

an dem anderen Ende und an zwel Seiten des Hal- ^0 
tegehauses (700) angeordnet sind. 



Revendlcatlons 

45 

1. Outil de marquage de r^fdrence k Iumi6re laser 
(100) comprenant un disposltif laser (314) pour 
^mettre unfaisceau laser visible, un disposltif d'ali- 
mentation portable (208) pouratimenter le disposltif 
laser et un disposltif directionnel sensible ^ la gra- so 
vite (301 ; 360 ; 200, 700) pour dtablir une direction 
de r^f^rence pour le disposltif laser (314), 

caracterlse en ce qu'un moyen de comman- 
de (302 ; 350, 352) est propose pour relier de ma- 
niere operationneile le disposltif laser (314) au dis- ss 
positif directionnel sensible k la gravity (301 ; 360 ; 
200, 700) moyennant quoi la direction du faisceau 
laser visible dmis par le disposltif laser (314) relati* 



vement d la direction de r6fdrence dtablie par le dis- 
posltif directionnel sensible k la gravity (301 ; 360 ; 
200, 700) peut etre selectlvement modifi6e pour 
donner un angle choisi entre la direction du faisceau 
laser visible et la direction de r6f6rence avec un 
mouvement subsequent du disposltif directionnel 
(301 ; 360 ; 200, 700) en r6ponse k la gravity pro- 
voquant automatiquement un auto-ajustement si- 
multane de la direction du faisceau laser visible 
emis par le disposltif laser (31 4) pour maintenir ledit 
angle choisi entre la direction du faisceau laser vi- 
sible et la direction de reference. 

2. Outil de marquage de reference k lumi^re laser sa- 
lon la revendication 1 , dans lequel le moyen de 
commando est bas^ sur la friction. 

3. Outil de marquage de reference k lumidre laser se- 
lon la revendication 2, dans lequel la friction est re- 
glable. 

4. Outil de marquage de reference k lumi^re laser se- 
lon Tune quelconque des revendlcatlons preceden- 
tes, dans lequel le disposltif laser comprend une ou 
plusieurs diodes laser (314) et dans lequel le dis- 
posltif d'alimentation portable comprend une ou plu- 
sieurs batteries (208). 

5. Outil de marquage de reference k lumi^re laser se- 
lon Tune quelconque des revendlcatlons 1^4, dans 
lequel un moyen optique (319) est propose de ma- 
ni6re ^ ce que le faisceau laser visible soit divergent 
.dans un seul plan. 

6. Outil de marquage de reference k lumi^re laser se- 
lon rune quelconque des revendlcatlons 1 ^4, dans 

lequel un moyen optique (316) est propose de ma- 
niere k ce que le faisceau laser visible soit sensi- 
blement non divergent. 

7. Outil de marquage de reference a lumiere laser se- 
lon Tune quelconque des revendlcatlons preceden- 
tes, dans lequel deux falsceaux laser visibles sont 
produits diriges le long de la meme ligne mais dans 
des directions differentes. 

8. Outil de marquage de reference a lumiere laser sa- 
lon I'une quelconque des revendlcatlons 1^7, dans 
lequel le disposltif laser est contenu dans un pre- 
mier boltier cylindrique (302) et dans lequel le dis- 
posltif directionnel sensible k la gravite est contenu 
dans un second boTtier cylindrique (301), lesdits 
premier et second boTtiers cylindriques 6tant flx^s 
Tun k I'autre sulvant I'axe afin de pemfiettre une ro- 
tation relative entre eux. 

9. Outil de marquage de reference k lumiere laser se- 
lon la revendication 8, dans lequel un poids rdglable 
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(310) est contenu dans ledit premier bottler cylindri- 
que (302) pour permettre au dit premier boTtier cy- 
lindrlque et & son contenu d'etre maintenus sensl- 
blement en ^quilibre autour de son axe. 

10. Outil de marquage de r6fdrence k lumi^re laser se- 
Ion la revendicatlon 8 ou la revendication 9, dans 
lequei un dispositif de verrouillage m^anique (204) 
est propose pour pemnettre au dit second boitier cy- 
lindrique (301) et k son contenu d'etre rendus im- 
mobiles. 

1 1 . Outil de marquage de r^fSrence k lumidre laser se- 
lon I'une quelconque des revendlcations 8^10, 
dans lequei le dispositif laser, le dispositif d'alimen- 
tation portable et le dispositif directionnel sensible 
k la gravity sont logeables dans un coffret (400 ; 
500). 

12. Outil de marquage de reference k lumiere laser se- 
lon la revendication 11 , dans lequei le coffret (500) 
comprend une surface de but^e ext6rieure 6tant 
sensibiement dans le plan du f alsceau laser visible. 

13. Outil de marquage de r^fdrence k lumiere laser se- 
Ion Tune quelconque des revendlcations 1 a 7, dans 
lequei le dispositif laser est contenu dans un boTtier 
cylindrique (300) qui est monte de maniere rotative 
k une extr^mit^ d'un assemblage pendulaire allon- 
ge (360) avec I'autre extremite de ['assemblage 
pendulaire allonge (360) dtant mont^e de manidre 
rotative k un coffret (200). 

14. Outil de marquage de reference a lumiere laser se- 
lon I'une quelconque des revendlcations 1 a 7, dans 
lequei le dispositif laser est contenu dans un boTtier 
cylindrique (300) qui est monte de maniere rotative 
k une extr6mite d'un assemblage pendulaire allon- 
g6 (200) avec ladite extr6mit6 de I'assemblage pen- 
dulaire allonge (200) etant egalement montee de 
maniere rotative k un coffret (700). 

15. Outil de marquage de reference a lumiere laser se- 
Ion I'une quelconque des revendlcations 1 a 9, dans 
lequei le dispositif directionnel sensible a la gravite 
comprend le dispositif d'allmentatlon portable 
(208). 

1 6. Outil de marquage de r6f6rence & lumifere laser se- 
lon la revendication 8 et la revendication 15, dans 
lequei lesdits premier et second bottlers cyllndri- 
ques (301 , 302) sont montes de manidre rotative k 
une extr6mit6 d'un coffret. 

17. Outil de marquage de reference k lumiere laser se- 
lon la revendication 1 6, dans lequei lesdits premier 
et second boTtiers cylindriques sont months de ma- 
niere rotative au coffret au moyen d'un assemblage 



20 

de suspension aimant6 (730, 740). 

18. Outil de marquage de reference k lumiere laser se- 
lon la revendication 16 ou la revendication 1 7, dans 

5 lequei I'acc^s aux dits premier et second boitiers 
cylindriques s'effectue via une fen§tre de passage 
courb^e (705) qui est une pose k friction avec le 
coffret. 

19. Outil de marquage de reference a lumiere laser se- 
lon I'une quelconque des revendlcations 16 ^ 18, 
dans lequei I'autre extr6mit6 du coffret pr^sente une 
plurality defenetres transiucides (710, 720) portant 
des marquages parall^les. 

20. Outil de marquage de reference k lumlfere laser se- 
lon la revendication 19, dans lequei trois fenetres 
transiucides sont respectivement dispos^es au ni- 
veau de ladite autre extrdmite et des deux cotes du 
coffret (700). 
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